We study the inclusive photoproduction of neutral and charged pions and r/at HERA, via the resolved photon mechanism, in QCD to next-to-leading order. We present various distributions of phenomenological interest and study the theoretical uncertainties due to the mass scales, and to photon and proton sets of structure functions. A new set of fragmentation functions for charged pions is also presented.
Abstract. We study the inclusive photoproduction of neutral and charged pions and r/at HERA, via the resolved photon mechanism, in QCD to next-to-leading order. We present various distributions of phenomenological interest and study the theoretical uncertainties due to the mass scales, and to photon and proton sets of structure functions. A new set of fragmentation functions for charged pions is also presented.
Inclusive production of high Pt particles and jets at HERA plays an important role in testing QCD, providing a detailed source of information on the hadron-like structure of the photon.
For this purpose leading order (LO) perturbative QCD predictions -based on evaluation of partonic cross sections at tree level and evolution of structure and fragmentation functions at one loop level-are not accurate enough, being plagued by the usual theoretical uncertainties associated to the large scale dependence of O(ce~mCeS) terms. A consistent calculation at next-to-leading order (NLO) needs two loop evolved structure and fragmentation functions and a NLO evaluation of parton-parton subprocesses.
As well known, two mechanisms contribute to the inclusive photoproduction of particles or jets at high energies: the photon can interact directly with the partons originating from the proton (direct process), or via its quark and gluon content (resolved process).
Previous theoretical analyses have considered both direct photoproduction to NLO, Aurenche et al. [1] , and resolved photoproduction, Borzumati et al. [2] , the latter having used the NLO corrections to all contributing parton-parton scattering processes of Aversa et al. [3] and LO fragmentation functions for the final hadron. Those results show the dominance of the resolved component at low Pt (Pt < 10 Gev), which is the region firstly explored at HERA, the role played by the direct contributions being shifted at higher Pt. The separation of the cross section in two components induces an artificial dependence on the photon factorization mass scale M r, which should cancel when the two terms are added up. Indeed this mechanism has been explicitly shown [4] to apply in the inclusive photoproduction of jets, which has been recently studied to NLO accuracy.
Motivated by these results, we consider in this paper the photoproduction of single hadrons in electron-proton collisions at HERA energies, based on the recent NLO fragmentation functions of ref. [5] , limiting ourselves to the study of the resolved component only. A full NLO analysis including the direct term will be given elsewhere [6] .
In particular we present a detailed quantitative evaluation of 7r ~ 7r :t: and r/photoproduction at HERA at moderate Pt, using the hard scattering cross sections of ref.
[3], and two loop structure and fragmentation functions. While the 7r ~ and r~ fragmentation functions have been discussed earlier [5, 7] , a new set of NLO fragmentation functions for charged pions is presented here as well.
We give now the relevant formulae for the cross sections. The inclusive cross section for ep ~ h + X in an improved next-to-leading-order approximation is:
( 1) where Xmi n is given in terms of the transverse momentum Pt and of the center-of-mass pseudorapidity rkm of the produced hadron as:
The rapidity ?~lab measured in the laboratory frame is related to ?']cm as:
?']lab = ~cra --~ In 
